INTRODUCTION
A SYSTEM OF dealing with smallpox was developed in Leicester in the 1870s. This system achieved such notoriety that by the 1890s it was referred to as the Leicester Method, and Leicester was considered unique in its management of smallpox.I I would like first to describe the evolution of the Leicester Method, and second to discuss and analyse some of the reasons for its development. Here I shall refer particularly to Leicester's anti-compulsory vaccinationists, who have previously been suggested as being primarily responsible for the system's development there.
THE LEICESTER METHOD
The essentials of the method were prompt notification of a case of smallpox to the Medical Officer of Health, isolation of all cases in the town's Fever and Smallpox Hospital, and quarantine for all the immediate contacts of the original case. The premises were thoroughly disinfected, and latterly all quarantinees were financially compensated for time lost from work. The method, originally formulated in 1877, and modified in 1893, made no specific reference to the use of vaccination. This was a problem to be dealt with by the Board of Guardians and the government rather than the town's Sanitary Committee through whose agency the method was developed.
Various histories of Leicester mention the method, and all attribute its development to the spirit of non-conformity and the local anti-compulsory vaccinationist movements. "They [the anti-vaccinationists] argued their arguments so strongly and coherently as to erect them into a system which came to be known widely as the Leicester Method."2
The first requirement for the development of the method was a hospital that would admit smallpox cases. Generally, smallpox and fever cases were singled out and excluded from hospitals, although occasionally local "pest-houses" or "houses of recovery" may have been provided.3 Before 1803 there was no provision for these cases in Leicester, but in that year the Leicester Infirmary (founded 1771) provided separate ward accommodation for fever cases occurring in existing in-patients. In 1820 the Infirmary opened a twenty-bed "House of Recovery from Contagious Fever" for cases referred by subscribers, mostly cases of typhus.4 Other accommodation was provided on a temporary basis -for example, the Board of Guardians converted the Bridewell into a hospital for paupers sick with fever -but no permanent provision was made until 1880.5
From 1853 onwards various residents suggested that permanent provision should be made for fever cases, particularly smallpox. Not surprisingly, these pleas were especially vociferous during epidemics. However, the high capital cost of such a venture and its spasmodic use did not greatly commend it.6 It was not until 1870, when a scarlet fever epidemic was at its height and smallpox threatened, that the various local organizations and individuals came to a final decision. The Town Council undertook to build a fever hospital, for the townspeople only, on its own land on the outskirts of the town. Even then, due to the Council's prevarication during building operations, a temporary hospital had to be provided in the built-up area in 1871. The "permanent" hospital -the Borough Fever and Smallpox Hospital, Freake's Ground -was opened in 1872, but was quickly found to be too small. It was rapidly expanded during the smallpox epidemic so that the original plan for a 36-bed, three-ward hospital finished as a 108-bed, seven-ward hospital with administrative block, gatehouse, and surrounding brick wall.7 This hospital was not closed at the end of the epidemic, and it was altered internally to cope with two to three ofthe following different types of fever or infectious disease at any one time: smallpox, scarlet fever, erysipelas, measles, and cholera.8 316 Leicester and smallpox: the Leicester method NOTIFICATION A hospital having been provided, cases were required. The value of notification of any particular disease was not appreciated. The nearest procedure to notification was a system devised from 1857 in Leicester where the Medical Officer of Health organized the Sanitary Inspectors (Inspectors of Nuisances) to make house-to-house enquiries in the locality of every smallpox case. This was primarily to ensure that all the children had been vaccinated as required by the law.9
Once the Freake's Ground Hospital was opened and smallpox cases began to decline, the Council asked the Hospital Steward, Mr. Dalrymple, and the Sanitary Inspectors to persuade all smallpox cases to be admitted. After the epidemic the Council continued to encourage maximal use of the hospital for suitable cases. This was possible and partly successful because Mr. Dalrymple was also Manager of the Provident Dispensary and ideally situated to know of illness occurring in the town, and so was able to co-ordinate the inspectors' work.'O Despite these informal measures not all cases were notified, so in 1876 further to encourage notification the Sanitary Committee introduced a notification fee: two shillings and sixpence, to be paid on notification of any case of smallpox, scarlet fever, or erysipelas who would consent to hospital admission.11 It should be pointed out that patients could not be compulsorily admitted to hospital unless they had no fixed abode, or lodged in a room with another family.
DR. W. JOHNSTON
During the mid-1870s Leicester suffered as did other rapidly growing industrial Victorian towns, but had an especially high infant death rate, due mainly to "summer diarrhoea".12 Vaious individuals submitted reports and suggestions to improve the situation. Although primarily concerned with the high infant mortality, the diarrhoea epidemics, scarlet fever, and other general public health measures, Johnston immediately formulated a system for dealing with smallpox, and in his first report published in 1878 he described its first six months. In addition to procedures already in use, he insisted that all cases be notified and admitted to hospital, often by "gentle" persuasion. He also quarantined all contacts of a smallpox case on the same site. To ensure the effectiveness of this system, he recommended that the Council obtain powers of notification by a local Act of Parliament.17 In response, the Council secured compulsory notification by the Leicester Corporation Act of 1879.18 Johnston had meanwhile managed to continue unofficial notification of smallpox cases throughout 1878 and 1879 until the act came into force. The act was opposed by an influential section of the local medical profession, who felt it intruded into the privacy of doctorpatient confidentiality. This resistance appears to have been largely ignored, probably due to Alderman T. Windley, the Chairman of the Sanitary Committee, who was known to dislike doctors.'9 It seems that no objections were forthcoming from any "In any house where a smallpox case occurred I endeavoured to impress the inmates with the fact that the removal of all members of the family to the Hospital was the best course to adopt .... "Altogether 22 unaffected cases were thus admitted into quarantine, and of those, three after admission sickened. The first case sickened in 48 hours, the second in 72 hours, whilst the third showed no symptom of the disease until the 12th day .... "
The suppression of what might otherwise have proved a widespread epidemic attended with great fatality was entirely due to the early information received of the cases affected and the promptitude observed in their removal."
18 Leicester Corporation Act 1879 Sect. 8 19 This objection came primarily from the Leicester Medical Society who arranged special discussion meetings and elected a sub-committee to present their objections to the Town Council and Parliament. Only fifteen of the 50+ doctors listed in the town were present at the Society's meetings, and it is not known how many local doctors signed the circular presented to the Town Council, although the conviction of some of the signatories must be in doubt, as Dr. J. W. Crane, the Medical Officer of Health signed it. At the subsequent Sanitary Committee meeting he stated that if this was so he would erase his name. Dr. Johnston was present at some of the Society's meetings, but his comments are not recorded. Alderman Windley's opinion of the profession was made known to the Society by Henry Lankester, a general practitioner who was also a councillor. The Society's objections cost them £160 in legal fees alone. Although his report is typical ofthe confused thinking about vaccination and smallpox current at that time, he described the Leicester system as originally devised by Johnston and continued by Tomkins. He emphasized that the latter ensured that he and his immediate staff were adequately vaccinated or revaccinated, and also offered vaccination to the close contacts of the cases.24 Few cases of smallpox occurred in Leicester after 1885 (Table I) .
In 1892 a new Medical Officer of Health, Dr. Joseph P-riestley, was appointed, Dr. Tomkins having died in office.25 Within a few months ofthis appointment, the 1892-94 smallpox epidemic commenced. It was the first major test of Johnston's original system.
The danger of having smallpox cases on the same premises as other diseases was highlighted. Dr. Priestley misdiagnosed a sick child in the quarantine wards as having chickenpox. The child was transferred to a room in the scarlet fever ward which was full at the time. It was not until later that the correct diagnosis of smallpox was made. The whole hospital was by this time grossly overcrowded with scarlet fever cases and an ever-increasing number of smallpox patients and quarantinees. The hospital was cleared of all cases during 1893 except smallpox. Some of the children, now incubating smallpox, were amongst those discharged, to be readmitted later when their smallpox 20 In addition, the site of the hospital was becoming unsuitable. It had originally been built clear of residential areas, but by the 1890s it was closer to the rapidly expanding town. Controls of the hospital staff, laundry, and the flow of visitors were inadequate and probably allowed dissemination of smallpox into the town.
However, there were some hopeful signs, for only 358 cases occurred in the town (1891 population census, 174, 624) -this was a low number for an urban area by then "unprotected" by infant vaccination. Only twenty-one of these cases proved fatal (5.8 per cent), again a low mortality for smallpox. It would therefore appear that the disease was kept under control at all times and there was certainly never any panic, or disruption of trade in the town. Inhabitants seemed confident that the authorities could contain the disease (compared with Sheffield in 1887 and Montreal in 188826). The hospital also managed to accommodate all the cases that occurred, although only at the expense ofscarlet fever cases. (At that time it was considered that isolation would control scarlet fever -2308 cases of which were notified in 1893 alone.) I feel that the fact that all smallpox cases received professional nursing care in a hospital may explain in some measure the low overall mortality.
There were also problems more peculiar to Leicester, due to the residents' attitude to compulsory infant vaccination (see below The Local Government Board closely observed Leicester's management of the epidemic by sending Dr. Sidney Coupland there.28 The epidemic waned and the years 1894-1901 were quiet ones as far as smallpox was concerned (see Table I However, there were measures other than vaccination which had begun to be developed prior to Jenner, but which had been forgotten in the enthusiasm for vaccination. The most important of these was hospital isolation. Several plans had been projected: 1763 Rest of Lyons; 1770 Rhode Island, U.S.A.; 1781 the use of pesthouses; 1784 Haygarth of Chester; and in the 1790s Willan and Ringe. Few of these plans had been followed, only Haygarth's and the use of Rhode Island.37
From the 1840s onwards Edwin Chadwick and his supporters had advocated general sanitary improvements, and following the Public Health Acts of 1848 and 1875 these ideas were gradually taken up. A combination of the above concepts was occasionally used to combat some infectious diseases.38
Seaton in 1869 described how to deal with smallpox in a community, but this would appear to be textbook advice from an ardent provaccinationist, and it is not known to what extent it was acted upon.39
Leicester stands as an example, probably the first, where measures other than total reliance on vaccination were introduced successfully to eradicate the disease from a community. The town had been early in providing some form of hospital accommodation. Although designed to deal with a temporary contingency, the Borough Fever and Smallpox Hospital was used for twenty-two years. Unlike the experience in other localities, once opened, this hospital was never closed down. Although too large for everyday use, it could absorb the increased numbers of an epidemic, for which purpose it had originally been built.
A system of immediate notification, isolation, and quarantine of contacts is one which has proved particularly effective in containing and limiting smallpox.40 As mentioned above, these measures had been used against other infectious diseases with varying effect. Plague had been contained by using quarantine,41 but Huddersfield's experiences against scarlet fever in 1876 had met with little success.38 37 Royal Commission, op cit., note 1 above, pp. 255-258. 38 The 1840s saw the beginning of local and national government involvement in preventative public health measures. Bolton and Huddersfield in 1876 introduced legislation to enforce notification of fever cases, in association with other current public health measures. Huddersfield particularly enacted local legislation to isolate scarlet fever cases in their homes or the local hospital, restricted the contacts' movements, prevented school attendance, and carried out general disinfection. They were unsuccessful, and did not use their facilities against smallpox. Details of these public health measures are incomplete as there are no annual Medical Officer of Health reports prior to 1890, and no scarlet fever statistics prior to 1881. C. Singer and E. A. Underwood, A short history ofmedicine, 2nd ed., Oxford University Press, 1962, pp. 217 
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Leicester and smallpox: the Leicester method However, such a system required an active and diligent health staff supported by an enlightened Council. Leicester Town Council's Sanitary Committee was such a body, prepared to pursue health measures vigorously within their financial constraints. They had taken rapid action on Dr. Johnston's advice to obtain a notification bill, despite the local medical opposition. The number of health staff was slowly increased during the 1870s and 1880s, the loyalty and hard work of key health officials being of paramount importance. Dr. Johnston laid the foundations by developing the system, which was ably continued by his six successors and their locums from 1877 to 1902. Modifications were attempted and carried out as dictated by the current situation or by advances in medical knowledge. Each Medical Officer ofHealth, however, retained his independence and individuality, as can be witnessed by occasional forthright conmments included in the Annual health reports and in committee. 42 Important continuity was provided by Alderman T. Windley, who was chairman of the Sanitary Committee from 1876 to 1923, and by Francis Braley, who was appointed a Sanitary Inspector in 1875. He became Chief Inspector in 1890, and continued in office until 1922, carrying out or organzing a large part of the method. 43 Despite their earlier misgivings, the doctors aided with prompt notification. They always gave good support to the Medical Officers, but if they appeared tardy in notification the Sanitary Committee did not hesitate to prosecute.44 However, diagnosis has always presented problems, expecially in cases ofmodified smallpox. Dr. Priestley made this error in 1893, and the danger of an adult, vaccinated in infancy, developing modified smallpox prompted Dr. Millard to advocate the repeal of the Vaccination Acts. 45 Quarantine control of contacts appeared to have been employed for the first time in Leicester, and I am not aware of its use by any other town or authority, particularly in association with the other procedures against smallpox.46
Leicester had a poor reputation as regards health before 1870, the New Reformed Corporation being limited by the financial excesses of the Old Corporation. Measures such as fresh piped water, sewerage systems, and the appointment of health officials were taken, but they were never adequate to deal with the rapidly expanding town. After 1870 increasing local and government legislation, interest, money, and personnel improved the situation, which was demonstrated after 1900 in a decreasing infant mortality rate (Graph I). These developments came at the same time as the introduction of specific measures against smallpox. C , " , | , , . " | , * s _ " * " I , * I * , * s , s 1
. _ _ W . . _ w t T . . . ' ' T , . . . s . T * X I * E * s s -I w I * B w B B -e w i X X B | X -| | g g g X s X T X E T T T A I I I 1 X I 1 X X r X X X x . 5 a s . T T T S S ' 2 w X r S T S x X X ' T , s S T S t . _ -. . . . v _ I . . . * r , . ' T , Leicester and smallpox: the Leicester method become something of a curiosity due to its attitude to smallpox, vaccination, and vaccination legislation.
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Vaccination legislation in England and Wales had begun in 1840 and culminated in the strict 1871 Act. Thus by 1871 a universal compulsory system ofinfant vaccination, by public vaccinators, and organized locally by Boards of Guardians, had been set up. Vaccination officers were compulsorily employed to prosecute parents who refused to have their children vaccinated, if necessary repeatedly.47 It was not appreciated until the late nineteenth century that revaccination was required for full benefit, and that the arm-to-arm technique used until 1898 had hazards.48 This is not to deny that vaccination did confer some degree of protection against smallpox, but unfortunately the medical benefits had become involved with the law and with government attempts at public health measures of disease control.
The movement against the Vaccination Acts has been fully described in a national context by Roy MacLeod,49 who emphasizes particularly the unique position of Leicester because ofits system. The anti-vaccinationist movement in Leicester has also been mentioned in local histories, but the impression has been given that it started in 1869, and progressively gained impetus so that by 1885 the town had become the nation's leading anti-vaccinationist centre.50 The latter statement is correct; the former gives a false impression of the development of the "cause".
A detailed examination of the facts shows what actually happened in Leicester. Contemporary sources list annual numbers of births and infant deaths (see above), the number successfully vaccinated each year (Graph II), the numbers avoiding vaccination (Table II) , and the numbers summonsed and subsequently imprisoned for non-compliance with the Vaccination Acts (Table III) . It must be remembered that the anti-vaccinationists consisted of two groups united in one aim: those against vaccination in all its forms, who were mainly parents intimately involved in the procedure; and second, those against the political implications of a compulsory parliamentary act. From an examination of the social position of the people involved in the Leicester movement, it would seem that the ardent anti-vaccinationists were artisan working-class parents, whilst the middle-class members (hosiers, excouncillors, ex-mayors, magistrates, and guardians) were primarily against the compulsion of the acts.51
These facts indicate that, although there were always a few parents who would not comply with the law, until 1878 Leicester's population showed a satisfactory percentage of vaccinations in comparison with other Unions in England and Wales. From 1878 onwards the numbers of infants avoiding vaccination drew official comment and rebuke, but the total numbers vaccinated remained sixty per cent or more until 1883. It was from this latter date that the numbers vaccinated dropped Stuart M. F. Fraser I feel the influence of the anti-vaccinationists, although important in Leicester, confuses the issue. The protagonists always polarized violently into those who felt vaccination was the only salvation from smallpox, and those who considered it the work of the devil, and relied on good sanitation and general health management to combat the disease. The Leicester Method was devised and advised by a person believing in the value of vaccination, but realizing its limitations, and probably thinking of a particular at-risk group. The method was established in Leicester before the anti-vaccinationists became a major influence there. I do not deny that they were present especially following the 1871-72 epidemic, but they were not the major reason why Dr. Johnston devised his system. Hospital provision, the new germ theories, the unification of the various health facilities of the town, and his insistence on universal notification and quarantine ofcontacts were all important. It was unfortunate that the anti-vaccinationists felt the method could survive without vaccination, although, as I have shown, selective vaccination was certainly used to some extent from 1886 to 1893, when the anti-vaccinationist movement was at its height. Tragedies occurred, and it was not until 1901 that Leicester people were able to accept the principles of the Leicester Method to protect the community and vaccination to protect the individual.
SUMMARY
The eradication of smallpox from the world is one of the major achievements of medical science and public health. Leicester contributed significantly to this. In 1877 a system was devised on the advice of the Assistant Medical Officer of Health, Dr. William Johnston, which confined all smallpox cases and their contacts, by compulsory notification. An enlightened Town Council provided a relatively large hospital which admitted all cases where they could receive professional nursing care. Dr. Johnston had appeared at the correct time, he was able to unify the existing facilities, and add the need for compulsory notification, and quarantine. It is uncertain where Johnston gained his earlier experience and interest in epidemic diseases, but it is certain that he represented the newer generation of doctors believing in "germs" and prepared to apply the new scientific techniques to medicine and public health, so ousting the older generation of doctors, including his predecessor Dr. Crane, who still believed in miasmatic theories.
The Victorian Vaccination Acts were shown to be impractical and inadequate alone, see the experience of Warrington or Sheffield. The success of Johnston's System was recognized by the anti-compulsory infant vaccination movement in the town, who adopted the system as an alternative to all vaccination with some tragic consequences. Later modification of the Vaccination Acts, improved vaccination, and better understanding of the disease eventually enabled the people of Leicester to accept the Leicester Method to protect the community and vaccination to protect the individual.
There are interesting and close similarities between the Leicester Method as developed in 1877, and current health care methods,60 and also the final phase of the W.H.O. Smallpox Eradication Programme.61
